Abstract: Diacetylmonoxime-3-amino-4-hydroxy benzoyl hydrazone (DMAHBH) was used as a novel chromogenic organic reagent for the determination of copper(II) by spectrophotometry. The novel chromogenic organic reagent diacetylmonoxime-3-amino-4-hydroxy benzoyl hydrazone (DMAHBH) gave bright yellow coloured water soluble complex with Cu(II) in basic buffer (pH 8.0-10.0) medium. The colour complex shows maximum absorbance at 412 nm. The system obeyed Beer's law in the concentration range of 0.3178 to 3.813 g/mL. The optimum copper(II) concentration range for accurate determination as evaluated from Ringbom's plot was 0.6355 to 3.4953 g/mL. The molar absorptivity and Sandell's sensitivity were 1.65x10 4 L.mol -1 cm -1 and 0.00606 g/cm 2 respectively. The copper(II) forms M:L (I:I) colour complex with DMAHBH and stability constant of the complex was found to be. 7.15x10
Introduction
Copper is available in nature in the free state in the form of sulphides, chlorides and carbonates. Copper is utilized in electrical industries, electronic industries and industrially useful alloys. It is widely used in printed circuit boards, generators, transformers, computer RESEARCH ARTICLE heat sinks, coins. Because of its biostatic property it is used as roofing material for houses. Copper knobs are used in hospitals to reduce the transfer of disease.
Copper is essential for all plants and animals. It is an essential constituent of about thirty enzymes and glycoprotein and is required for the synthesis of hemoglobin and for some biological processes. It also promotes iron absorption from the gastrointestinal system, is involved in the transport of Iron from tissues in to plasma, helps to maintain myelin in the nervous system, and is important in the formation of bone and brain tissues. A deficiency of copper causes diseases such as anemia.
Though copper is an essential element, it becomes hazardous when present in excess. Excess of copper causes jaundice and Wilson disease. Excess of copper in water is not only harmful to human beings, but also interferes with the self-purification of bulk water and exerts an adverse effect on the microbiological treatment of waste water. Too much copper in water has also been found to damage marine life.
A vast number of organic reagents were reported for the spectrophotometric determination of the copper ion. The author has therefore not ventured to describe all these reagents in view of the fact that good reference books 1,2 are available on this topic.
A number of chromogenic organic reagents were reported for the spectrophotometric determination [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] of the copper ion. For the determination of copper at micro levels, several frequently adopted methods and analytical techniques such as AAS, ICP-AES, X-Ray fluorescence spectroscopy, voltammetry, polarography and spectrophotometry were adopted [21] [22] [23] [24] and among them, spectrophotometric methods are preferred because they are low cost instrument and high sensitivity.
Experimental
Spectrophotometric measurements were made in a Shimadzu 160 a microcomputer based UV-Visible spectrophotometer equipped with 1.0 cm quartz cells, an ELICO LI-120 digital pH meter. All reagents used were of analytical reagent (AR) grade unless otherwise stated. All solutions were prepared with distilled water The structure of reagent is confirmed by IR, NMR and Mass spectroscopy 
Analytical properties of DMAHBH
The reactions of some important metal ions were tested at different pH values. The samples were prepared in 10 mL standard volumetric flasks by adding 3 mL of buffer (pH 1.0-11), 0.5 mL of metal ion (1x10 -3 M) and 0.5 mL of (1x10 -2 M) DMAHBH solutions. The solution mixture was diluted up to the mark with distilled water. The absorbance was measured in 300-800 nm range against reagent blank.
Recommended procedure

Determination of copper(II) (zero order)
An aliquot of the solution containing 0.3178 to 3.813 g/mL of copper(II), 3 mL of buffer solution pH 8.0 to 10.0 and 0.5 mL of (1x10 -2 M) DMAHBH reagent were taken in a 10 mL standard volumetric flask and the solution was diluted up to the mark with distilled water. The absorbance of the solution was recorded at 412 nm in a 1.0 cm cell again corresponding reagent blank prepared in the same way but without copper(II) metal solution. The absorption spectra of DMAHBH and its Cu(II) complex under the optimum conditions are shown in Figure 2 . The Cu(II)-DMAHBH complex shows the maximum absorbance at 412 nm, where as the reagent blank does not absorb appreciably. 
Results and Discussion
Diacetylmonoxime-3-amino-4-hydroxy benzoyl hydrazone (DMAHBH) reagent is a blend of a carbonyl compound and a hydrazide. The reagent solution is stable for more then 24 h. in presence of buffer medium. The ligand presumably coordinates the metal ions to give a neutral water soluble complex.
Determination of Copper(II) using DMAHBH
Copper(II) reacts with DMAHBH in acidic medium to give bright yellow coloured watersoluble complex. The colour reaction between copper(II) and DMAHBH are instantaneous even at room temperature in the pH range 8.0 to 10.0. The absorbance of the bright yellow coloured species remains constant for five hours. The maximum colour intensity is observed at pH 9.0. A 10-fold molar excess of reagent is adequate for full colour development. The order of addition of buffer solution, metal ion and reagent has no adverse effect on the absorbance. The complex formation reaction between copper(II) and DMAHBH has been studied in detail based on the composition of the complex as determined by using Job's and molar ratio methods. Important physicochemical and analytical characteristics of copper(II) and DMAHBH are summarized in Table 1 . Figure 3 . The first order derivative spectral graph was shown in Figure 4 . This shows that the derivative amplitudes measured at 466 nm. First order was found to be proportional to the amount of copper(II) respectively. 
Effect of foreign ions
Derivative spectrophotometry is a very useful technique in the sense that it decreases the interference, i.e., increases the tolerance limit value of foreign ions of metal ions having overlapping spectra. The recommended procedures have been employed for the spectrophotometric determination of copper(II). The effect of various diverse ions in the determination of copper(II) was studied to find out the tolerance limit of foreign ions in the present method. The tolerance limit of a foreign ion was taken as the amount of foreign ion required to cause an error of ±2% in the absorbance or amplitude. The results are given in Table 3 . 
Applications
Determination of copper(II) in food sample
The content of copper(II) present in the solution was determined by using the recommended procedure and the results obtained were confirmed by direct AAS method (Atomic absorption spectrophotometry). The results obtained are presented in Table 3 . 
Conclusion
In basic medium, the Diacetylmonoxime-3-amino-4-hydroxy benzoyl hydrazone (DMAHBH) reacts with copper(II) and imparts bright yellow colouration water soluble complex. The colour reaction between copper(II) and DMAHBH is instantaneous and the absorbance of the coloured species remains constant for 5 h. Order of addition of constituents (buffer, metal ion and reagent) has no adverse effect on the absorbance of the complex.
Diacetylmonoxime-3-amino-4-hydroxy benzoyl hydrazone (DMAHBH) has been proven a sensitive and selective chromogenic organic reagent for the determination of copper(II). Molar absorptivity of the colour complex was 1.65x104 L.mole -1 cm -1 . The proposed method was especially sensitive and selective with respect to metals, which commonly seriously interfere with the determination of copper performed by literature methods. The proposed method can be successfully applied to the determination of copper(II) in food samples. This method was favorably compared with previously reported spectrophotometric [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] methods.
